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(54) IMAGING DEVICE 
(57) Abstract : 

PURPOSE* To prevent a lens array from 
deteriorating in imaging performance due to 
flare light so as to improve an imaging device 
in performance by a method wherein the side 
faces of lenses are roughened as prescribed in 
average roughness, and a light absorbing resin 
layer specified in transmissivity to light of 
wavelengths larger than that of operating light 
is provided among lenses. 

CONSTITUTION: A lens array 2 is formed through 
such a manner that rod-Tike lenses 4 in 
continuous lengths are bound together, fixed by 
side' plates 6, and cut into pieces. As the end 
face of the lens 4 is so roughened at cutting as 
to scatter light that travels through it, both 
the end faces of the lens 4 are covered with 
transparent resin layers 10 and 12. The side j_ 
face 16 of the lens 4 is so roughened as to be 

0.5 to 5 ix m in average roughness, and a light absorbing resin layer 18 whose 
transmissivity is below 20% to light of wavelengths larger than that of operating 
light is provided among the lenses 4. Therefore, flare light is restrained from 
being produced in a lens array, so 'that an imaging device of this constitution 
can be improved in image quality. 
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* NOTICES * 



Japan Patent Office is not responsible for any 

damages caused by the use of this translation. - . . ~ ~~ . ~ '*..."*"". 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] ■ = 

[Claim 1] Picture equipment characterized by providing the following. The lens array which banded 
many cylindrical lenses together. Permeability is 20% or less of optical-absorption resin layer to the 
light of the wavelength more than the wavelength of the light used by the carrier light emitting device- 
between each aforementioned lenses while-split-face-izirig the flank front -face 1 of each aforementioned 
lens and setting the average surface roughness to 0:5-5 micrometers in the picture equipment using 
many carrier light emitting devices. 



[Translation .done.] 
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♦NOTICES* - 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Application of the Invention] This invention relates to, the picture equipment which used a carrier 
light emitting device and lens arrays, such as a Light Emitting Diode head, a contact type image : - 
sensor and a liquid crystal shutter array head, and aPLZT head._Especially this invention relates to . . 

improvement of the lens array to be used. : . 

[0002] 

[Description of the Prior Art] With picture equipments, such as a Light Emitting Diode head and a 
contact type image sensor, lens arrays, such as a self-focusing lens array, are used. Using lenses, such 
as cylindrical glass and plastics, this lens array gives a refractive-index distribution to a lens along 
with a cross section, and determines the optical path within a lens. Although the trouble of a lens array 
was hardly examined conventionally, flare light progressed the inside of a lens array, and the artificer 
found out bringing about image formation performance degradation. Such flare light brings about the 
skirt of the beam which carried out image formation, for example, and extends a beam. The breadth of 
the skirt of a beam causes the breadth of line breadth by the pattern by which it became a problem by 
regular patterns, such as a graphic, especially the dot continued, and reduces resolution. Moreover, the 
flare light which moves to other lenses from a certain lens in a lens array brings about a ghost picture. 
This ghost picture also appears notably in the figure which many dots followed. 
[0003] 

[Problem(s) to be Solved by the Invention] The technical problem of this invention intercepts the flare 
light in a lens array, and is to raise picture grace. 
[0004] . _ ... 

[Elements of the Invention] While this invention split-face-izes the flank front face of each ... :, : 

aforementioned lens and sets the average surface roughness to 0.5-5 micrometers in the picture 

equipment using the lens array which banded many cylindrical lenses together, and many carrier light 
emitting devices It is characterized by permeability preparing 20% or less of optical-absorption resin 
layer between each aforementioned lenses to the light of the wavelength more than the wavelength of 
the light used by the carrier light emitting device. . ■ .... r 

[0005] The surface roughness of the lens side considers as the average surface roughness measured 
with the surface roughness plan, processes the cylindrical lens before union by sandblasting, etching, 
especially etching, and gives surface roughness. If the suitable surface roughness for the flank front 
face of a lens is given, the flare light which progresses the inside of one lens can be scattered about 
with the irregularity on the front face of a flank, and the inside of a lens cannot be progressed, but it 
can prevent that flare light is emitted from the nose of cam of a lens. In less than 0.5 micrometers, 
since granularity is shorter than wavelength, the scattering effect of surface roughness of Hare light is 
small, and it becomes remarkable [ the prevention effect of flare light ] by exceeding 0.5 micrometers. 
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For example, in the case of image formation equipments, such as a Light Emitting Diode head, the 

flare light which progresses the inside of one lens brings about the breadth of the skirt of a beam. 

Although it is not conspicuous in the print result (for example, print result which carried out the print 

using the photo conductor drum) which looked at this flare light to the isolated priiit dot with the : '■ - , - 

naked eye, it is detectable if a beam measurement machine etc. is used. In a continuation print dot, the r 

influence becomes remarkable by the lap of flare light, and, also with the naked eye, deterioration of 

print quality is sensed as a breadth of line breadth. On the other hand, if the surface average of , 

roughness height of the lens side is set to Q.5 micrometers . or more, the breadth of the line breadth in 

the naked eye to a continuation print dot will cease to be sensed. Even if it measures the intensity . 

distribution of the beam of an isolated print dot with a beam measurement machine, the breadth of the . 

skirt of a beam stops moreover, being conspicuous if the surface average of roughness height is set to 

1 micrometers or more. - - ---- - - - : : .-. . -. = . ■• ^ ~ i^.i: _.. s .... -.-—I 

[0006] If the surface average of roughness height exceeds 5 micrometers, the stress concentration 
accompanying concavo-convex grant will occur, a crack arises on a lens in the part which stress 
concentration concentrated, or abnormalities arise in a refractive-index distribution^ arid an image 
formation performance falls. The crack generated in a lens is the process which lens intensity is 
reduced, and is cutting a lens and made into, a lens array in a body, and brings about the shortage of- ■■ "■ 
intensity. When generating of stress concentration is prevented-completely and a margin is taken into - 
consideration, average surface roughness has desirable 3 micrometers or less. Then, the surface 
roughness of the lens side sets 0.5-5 micrometers to 1-3 micrometers more preferably. 
[0007] Between lenses, permeability prepares 20% or less of optical-absorption resin layer to the light 
of the wavelength more than the light wave length who uses, for example, a lens is covered with such 
an optical-absorption resin layer. Before union of a lens, such an optical-absorption resin layer applies 
to the lens side beforehand, and defines permeability to the applied optical-absorption resin layer. In 
addition, in not applying an optical-absorption resin layer to a lens front face but filling up with an 
optical-absorption resin layer the crevice between the lens which banded together, and a lens, it 
defines permeability to the .optical-absorption resin layer of this thickness as a thing with one half of 
the optical-absorption resin layers of thickness of the average crevice between a lens and a lens. When 
using Light Emitting Diode with a wavelength of 685nm, using the permeability to the light of the 
wavelength more than the wavelength used with picture equipment, in consideration of the 
wavelength distribution of 685nm**30nm, the permeability to the wavelength of 660nm or more by 
the side of the short wavelength of a wavelength distribution defines permeability, here ~ more than [ 
wavelength ] -- ** -- carrying out — general - a long wave - a merit side (near infrared region) ~ the 

absorbancy index of a pigment etc. — small — becoming -- the long, wave of luminescence wavelength 

— it is because it is easy to produce flare light hva merit side 

[0008] Such an optical-absorption resin layer is applied to- an individual lens by about 10-micrometer 
thickness, for example, mixture (resin [, such as silicone resin, an epoxy resin, and acrylic resin, ] 95 - 
60wt% and pigment [, such as carbon black, titanium-carbon, and an iron oxide, ] 5 - 40wt%) etc. is 
used for it. If permeability becomes 20% at 10-micrometer thickness at pigment concentration 5wt% 
and 40wt% is exceeded, uniform distribution of the pigment to the inside of a resin will become 
difficult, and will bring about the increase in local permeability. More desirable composition makes 
the whole quantity of a resin and a pigment 100wt(s)%, it is pigment 10 - 30wt%, and permeability 
becomes 4% or less in this range. 

[0009] In such a lens array, many lenses are related to the image formation of one dot. And by regular 
patterns, such as a graphic, the flare light which moves between a lens and lenses brings about a ghost 
picture, and, also with the naked eye, comes to be sensed as deterioration of print quality. When the 
optical-absorption resin layer of 20% or less of permeability was prepared; it becomes impossible for 
the ghost picture to also have distinguished the print of a regular pattern with the naked eye ; and it 
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became impossible for a beam measurement machine to also detect a ghost picture [ as opposed to the 

print of a regular pattern in permeability ] in 4% or less in an experiment of an artificer. 

[0010] The picture equipment which used the lens array and carrier light emitting devices other than 

the Light Emitting Diode head shown in the example, such, as a liquid crystal shutter array head, and -a 

contact type image sensor, a PLZT head, is used for picture equipment. 

[0011] 

[Function of the Invention] The lens side of a lens array is split-face-ized in this invention. By 

split-face-ization, the flare light which progresses the inside of one lens will be reflected irregularly 

with the irregularity of the lens side, and will not advance the inside of a lens. And flare light is . . . 

absorbed while repeating dispersion within a lens, and-it disappears. Next, in order to absorb the flare 

light which moves between a lens and lenses, a black optical-absorption ; resin layer is prepared to the 

wavelength to be used. For this reason, the flare light it is, supposed .thatis^ -A, * ^ \ k . 

from a certain lens is absorbed in an optical-absorption resin layer,, and disappears. For. these reasons, 

the flare light which moves between the adjoining lenses is also removed, and picture grace of flare 

light which progresses the inside of one lens improves. 1 s .-. 

[0012] ' • . ; ^ .. ... . . - 

[Example] The first example is shown in drawing 1 - drawing 3 ; In drawing 1 , 2 is a lens array and 4 
is cylindrical lenses, such as glass and plastics. 6 is a side plate using the black resin etc., and 8 is a 
frame using the same black resin etc. 1 0 is a transparent resin layer by the side of an incident light, 
and 12 is a transparent resin layer by the side of outgoing radiation light, and it is not necessary to 
give priority to and form the transparent resin layer 10 by the side of an incident light, and to form the 
transparent resin layer 12 by the side of outgoing radiation light. Moreover, the resin layers 10 and 12 
are made to distribute a pigment etc., and you may make it make light absorb partially. 
[0013] The lens array 2 is what transformed the self-focusing lens array, for example, it bands 
together, and fixes by the side plate, and it cuts and forms a cylindrical long picture-like lens. Under 
the influence of [ at the time of cutting ], it is ruined and dispersion of light produces it. In order to 
prevent dispersion of the light by the end face of a lens 4, the end face of the both sides of a lens 4 is 
covered with the transparent resin layers 10 and 12. In the transparent resin layers 10 and 12, using 
resins, such as epoxy, an acrylic, and polyester, since a refractive index is close to a lens 4, dispersion 
of the light in the end face of a lens 4 can be prevented. Since the lens 4 and the refractive index 
covered the end face with the analogous transparent resin layers 10 and 12, this is because the dry area 
of the end face of a lens 4 is not sensed for light. Since the lens effect arises that the thickness of the 
transparent resin layers 10 and 12 is uneven and an optical path changes from a straight line, frames 8 
and 8 are formed, the transparent resin layers- 10 and 12 are slushed, and the thickness is made - 
uniform. 

[0014] The individual lens 4 is shown in drawing 2 . A lens 4 has the distribution of a refractive index 
along with a cross section, and light advances, being led by refractive-index distribution. A diameter 
is about 1 .1mm, using glass, plastics, etc. in the quality of the material of a lens 4. The flank front face 
of a lens 4 is split-face-ized like d rawin g 2 , and the surface roughness. sets 0.5-5 micrometers to 1-3 
micrometers more preferably as average surface roughness measured with the surface roughness plan. 
Etching is used for split-face-ization. The split-face-ized front face is shown as a surface layer 16. 
[0015] A lens 4 is covered with the optical-absorption resin layer 18 as shown in drawing 3 . A black 
pigment is used for a pigment by near infrared regions, such as carbon black, titanium-carbon, and a 
black iron oxide, at the resinous principle of the resin layer 18 using silicone resin, a pigment addition 
— the total weight of a resin 1 8 — 100wt(s)% — carrying out pigment 5 - 40wt% — you may be 1 0 - 
30wt% more preferably Less than [ 5wt% ], permeability exceeds 20% (in the case of 10 micrometers 
of thickness), and cannot absorb enough the flare light which moves to other lenses 4 from a lens 4. 
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On the other hand, if a pigment exceeds 40wt(s)%, since uniform distribution becomes difficult, an 
application will become difficult, and a portion with high permeability will arise locally. If a pigment 
content is made into 10 - 30wt%, permeability becomes less than 4% and can absorb flare light nearly 
completely. Although drawing 3 showed that the crevice between a lens 4 arid 4 was filled up with the 
optical-absorption resin layer 18, it is desirable for the optical-absorption resin layer 18 to cover a lens 
4 by about 10-micrometer thickness, for example before union, and to band together by the same 
black resin. If it does in this way, the maximum contiguity section of lenses 4 and 4 cannot contact 
directly, either, but can form the optical-absorption resin layer ! 8 between them, and lenses 4 and 4 
can absorb light for it. Moreover, permeability is the same thickness as applying to a lens 4, is applied 
on a glass plate and measured. 

[001 6] It returns to drawin g 1 and other portions.of {picture equipment are explained. 20 is • 
cylinder-head covers, such as plastics, and it is desirable-to -intercept ithe stray light using the-black - 
resin in carrying out the black coat of the inside. 22 is the salient for positioning and, as for substrates, 
such as a ceramic to which 24 carried out the glass glaze of glass or the front face, and 26, an LED 
array and 28 are the emitter. 30 is a transparent resin layer* for carrying out the mould of LED array 
26, and 32 is a frame stop flowing for preventing that the transparent resin layer 30 flows out. By 
using a frame 32 stop flowing, the front face of the transparent resin layer 30 is made into a plane; and 
it prevents that an optical path is bent according to the. front face of the transparent resin layer 30 not 
being smooth. Other portions of a Light Emitting Diode head are common knowledge, and omit 
explanation. 

[0017] The various modifications over the lens array 2 are shown in drawing 4 - drawing 6 . In the 
lens array 42 of drawing 4 , a side plate 44 is used also [ frame ]. However, since this will band 
without a side plate 44 together and will cut a lens 4, compared with the lens array 2 of dr awin g 1 , 
manufacture is difficult for it. 46 and 48 are new transparent resin layers. 

[0018] In the lens array 52 of drawing 5 , acylinder-head^cover 20 'is used also [Trame ],and the 
transparent resin layers 10 and 12 are formed. In this modification, the transparent resin layers 10 and 
12 are slushed and stiffened by using a cylinder-head cover 20 and a fixture as a mold using a fixture 
suitable as a mold of the transparent resin layers 10 and 12. 

[0019] In the lens array 62 of drawin g 6 , the micro-lens arrays 64 and 66 are formed in the upper and 
lower sides of a lens 4. 64 is a micro-lens array by the side of an incident light, and 66 is a micro-lens 
array by the side of outgoing radiation light. The micro-lens arrays 64 and 66 slush and cast a 
transparent resin using a frame 8 and the mold according to the shape of surface type of the micro-lens 
arrays 64 and 66. These micro lenses are compound eye lenses, and use a lens with a path smaller than 
each lens 4. The micro-lens arrays 64 and 66 consider as the array of a micro convex lens, and as 
shown in drawing, they prepare the portion of a convex in the outside of a lens 4. 
[0020] It is difficult to get to know the thickness itself in the example, although the thickness of the 
transparent resin layer 10 and 12 grades is uniform.This is for dispersion of thickness of frame 8 
grade. Moreover, it is also difficult to get to know the thickness of the transparent resin layer 30. 
Then, after the assembly of picture equipment, using a photo conductor drum, a CCD camera, etc. 
which are not illustrated, the optimal image formation position is explored and the optimal attaching 
position to the photo conductor drum of a cylinder-head cover 20 is memorized. The attachment screw 
which is not illustrated is formed in a cylinder-head cover 20, and it enables it to tune an interval with 
a photo conductor drum etc. finely with this screw to it. And based on the optimal attaching position 
measured at the time of assembly, an attachment screw is tuned finely, and a fine-tuning screw adjusts 
an interval, so that the optical path from the emitter 28 to the center of the lens array 2 and the optical 
path from the center of the lens array 2 to a photo conductor drum may be in agreement. If it does in 
this way, even if it changes an optical path by .change of the thickness of the transparent resin layers 
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10, 12, and 30, the optimal image formation performance can be obtained. 
[0021] Drawing 7 - drawing 10 show an operation of an example. The flare absorption of light is 
shown in drawin g 7 . The cylindrical lens 4 has the distribution of a refractive index, and the light 
included in the range of the angular aperture of a lens 4 progresses like the solid line of drawing, and 
is not given to the lens side. On the other hand, it is light with a bigger incident angle than angular 
aperture, flare light (dashed line of drawing) reaches the surface layer 16 of a lens 4, and since the 
irregularity which is equal to the wavelength of light is shown in a surface layer 16, they is scattered 
about. The chain line of drawing shows the beam of the scattered light. In order that flare light may 
repeat dispersion to progress the inside of a lens 4, flare light cannot advance the inside of a lens 4, 
but the flare light by which outgoing radiation is carried out from the nose of cam of i lens 4 serves as 
**** part. For example, by about [ 1 /several ], the flare light ahead scattered about by one dispersion 
is decreased for every dispersion, and flare; light is decreased to several [1/]; And if dispersion is : 
repeated about several times, flare light will become very small and will be set to about 0 as &n output 
light from a lens 4. 

[0022] Flare light will be absorbed by the optical-absorption resin layer 18 in the meantime, if light, 
moves to other lenses 4 from a certain leris"4"arid flare light arises. For the optical -absorption resin 
layer 18 is 20% or less and permeability's moving from it to other lenses, total permeability becomes , 
4% or less (the layer of 20% or less of permeability is passed twice); 

[0023] The artificer examined the grade of the granularity of a surface layer 16, and the effect of the 
permeability of the resin layer 18 using LED array 26 with a wavelength of 685nm. To a lens 4, there 
are two kinds, the flare light which progresses the inside of one lens, and the flare light which moves 
between lenses, and the flare light which progresses the inside of one lens brings about the breadth of 
the line breadth of a picture. In an isolated print dot, this effect is small, is sensed as a breadth of line 
breadth by regular patterns, such as a graphic, and is conspicuous and shows up especially to a 
continuation print dot. it is generated with dispersion in a lens 4, dispersion of an emitter 28; etc., flare 
light is boiled to that extent, is irregular, and since there is dispersion also in how depending on which 
line breadth spreads, it is sensed as concentration unevenness The concentration unevenness at the 
time of carrying out a print using an a-Si photo conductor drum is no longer sensed to a regular 
continuation print dot with the naked eye, and even if it used a beam measurement machine, the i 
breadth of the skirt of a beam stopped being conspicuous in 1 micrometers or more, if average surface 
roughness of the surface layer 16 of a lens 4 is set to 0.5 micrometers or more here. 
[0024] The lens array 2 is what banded the lens 4 together for example, in two trains, and about seven 
lenses 4 are related to the image formation of 1 dot. A lens 4 and the flare light which moves between 
four bring about a ghost picture, and this appears into the portion of a continuation print dot -strongly * - 
especially by the regular pattern. When a ghost picture will not be sensed [ as opposed to / the print 
result of the continuation print dot of a graphic pattern / with a naked eye ] if permeability with a 
wavelength of 660nm covers alens 4 with the optical-absorption resin layer 18 which is about 20%; : , 
but permeability was made 4% or less, it became impossible for a beam measurement machine to also 
detect a ghost picture (if for pigment concentration to be carried out more than 10wt%). 
[0025] In addition, by the result at the time of removing the transparent resin layers 10 and 12 and the 
black frame 8, these can make influence of flare light still smaller except for the cause of flare light, 
such as dispersion by the end face of a lens 4, itself, if these things are used. 

[0026] It moves to drawing 8 - drawing 10 , and there is a dry area in the end face of a lens 4 under the 
influence of [ at the time of cutting ]. Although light will be scattered about if a dry area is left, it 
covers with the transparent resin layers 10 and 12, and the influence of a dry area is prevented using 
the refractive index of the transparent resin layers 10 and 12 and a lens 4 being near. 
[0027] As shown in drawing_8 , since the refractive index of the transparent resin, layer- 10 is higher 
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than surrounding air, if the light from an emitter 28 goes into the transparent resin layer .10, a .parallel 
ray will be approached and a light beam will converge. For this reason, image formation also of the 
incident light in the wide angle which originally cannot be used with a lens 4 can be carried out with a 
lens 4, and it can form a brighter picture. Moreover, if an incident light is brought close to a 
collimated beam in advance in the transparent resin layer 10, the burden of a lens 4 can mitigate and 
an image formation performance can be raised., Incidence of the light which furthermore causes a 
ghost picture is carried out to the frame 8 of a black resin, and it is absorbed. In addition, the meaning 
that it is black here means that it is black to the light of the wavelength more than the wavelength of 
the light to be used, and in the case of an example, if it is black on the wavelength more than the 
luminescence wavelength of LED array 26, it is good. Moreover, if the transparent resin layer 10 is 
made to distribute black pigment etc., since the travel within the transparent resin layer 10 is long, the; 
light which carried out incidence to the transparent resin layer 10 [ by the wider ang 
preferentially, and flare light can be removed further. 

[0028] An example covers LED array 26 in the transparent resin layer 30, in order to protect LED - 
array 26 and to strengthen the incident light to the lens array 2. It is because a part of output light 
reflects by the interface with air and it is shut tip in an emitter 28, since this has the large difference of 

the refractive index of an emitter 28 and air. Then, the resin, layer 30 of the middle refractive. index of : . 

an emitter 28 and air is made to intervene, and the locked-iri effect of the light to an emitter 28 is 
prevented. Next, a frame 32 is formed stop flowing on both sides of the transparent resin layer 30, the 
transparent resin layer 30 is formed using the resin of low viscosity, and the front face of the 
transparent resin layer 30 is made into a plane. The light of 30 transparent resin layer from an emitter 
28 spreads like the beam of the chain line at the lower right of drawing 8 , when there is nothing. On 
the other hand, if the transparent resin layer 30 is formed, since the refractive index is larger than air, a 
beam can be extracted like the dashed line of d rawin g 8 , and a directive high light beam can be taken 
out. Moreover, when the transparent resin layer 30 is formed, it means that only the value of the 
product of a difference with the refractive index of the refractive, index of the transparent resin layer 
30 and air and the thickness of the transparent resin layer 30 had brought LED array 26 close to the 
lens array 2 side optically. Consequently, the breadth of the light beam in the middle can be prevented 
and the incident light to the lens array 2 can be strengthened. 

[0029] The light which carries out outgoing radiation to the photo conductor drum side which is not 
illustrated from the lens array 2 passes along the transparent resin layer 12. And the refractive index of 
the transparent resin layer 12 cancels the influence of the dry area of the end face by the side of the 
outgoing radiation of a lens 4 using being close to the refractive index of a lens 4. 
[0030] Drawin g 9 explains the cure to dispersion between a lens 4 and 4. There is dispersion in an 
image formation performance in a lens 4, and the influence of dispersion increases, so that there are 
many numbers of the lens 4 related to image formation. Since the refractive index of the transparent 
resin layer 10 is larger than the refractive index of air, if the light from an emitter 28 goes into the 
transparent resin layer 10, it will approach a parallel ray, and the number of the lens 4 related to image 
formation decreases like a solid line to d rawin g 9 . Consequently, the influence of a lens 4 and 
property dispersion between four becomes small. 

[0031] An operation of the micro-lens arrays 64 and 66 is shown in drawing 10 . Spreading from an 
emitter 28, it considers as the array of a convex lens, and the micro-lens arrays 64 and 66 bring the 
light which carries out incidence close to a parallel ray, by the micro-lens array 66 by the side of 
outgoing radiation, they turn outgoing radiation light to a focus, and extract it further at the micro-lens 
array 64 by the side of incidence. Thus, it is an operation of the micro-lens arrays 64 and 66 to turn an 
optical path to a center and to bend it. If it does in this way, the light from an emitter 28 is brought 
close to a parallel ray by the micro-lens array 64, incidence of more light can be carried out into the 
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angular aperture of a lens 4, and a brighter picture can be made, and an. incident ray can be brought 
close to a parallel ray, and an image formation performance can be raised. The number of the lens 4 
related to image formation can be decreased similarly, and influence of property dispersion can be 
made small. In the micro-lens array 66 by the side of outgoing radiation light/the optical path of 
outgoing radiation light is turned to a focus, ; and is bent, and an 'image formation performance is raised 
further. v, 

[0032] The micro-lens arrays 64 and 66 pour in and form a transparent resin using a frame 8: and the 
fixture which is not illustrated. And the irregularity. corresponding to the micro, lens js formed with the . 
fixture which is not illustrated. For this reason, thickness 'of the micro-lens arrays 64 and 66 can be 
made uniform, and it can form easily. 

[0033] As a cure to flare light, 0.5-5-micrometer surface roughness was given to the lens flank front 
face, and the black optical-absorption resin layer covered in the example to Light Emitting Diode 
light. Moreover, although the transparent resiri layers 10 and:12 arid the black frame. 8 grade were 
shown in addition to this, neither the transparent resin layers 10 and 12 nor frame 8 grade needs to . 
prepare. - • <'• 

[0034] . 1 ; ^ - : ' - 

[Effect of the Invention] In this invention, the flare light in a lens array can be removed and picture 

grace can be raised. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible, for any 
damages caused by the use of this translation. 

1. This document has been translated by eomputer.So the translation may* not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. ' 



TECHNICAL FIELD 



[Application of the Invention] This invention relates to the picture equipment which used a carrier 
light emitting device and lens arrays, such as a Light Emitting Diode heady a contact type image 
sensor and a liquid crystal shutter array head, and a PLZT head. Especially this invention relates to 
improvement of the lens array to be used: ; : : : 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] With picture equipments, such as a; Light Emitting Diode head and a 
contact type image sensor, lens arrays, such as a self-focusing lens array, are used. Using lenses, such 
as cylindrical glass and plastics, this lens array gives a refractive-index distribution to a lens along 
with a cross section, and determines the optical path within a lens. Although the trouble of a lens array 
was hardly examined conventionally, flare light progressed the inside of a lens array, and the artificer 
found out bringing about image formation performance degradation. Such flare light brings about the 
skirt of the beam which carried out image formation, for example, and extends a beam. The breadth of 
the skirt of a beam causes the breadth of line breadth by the pattern by which it became a problem by 
regular patterns, such as a graphic, especially the dot continued, and reduces resolution. Moreover, the 
flare light which moves to other lenses from a certain lens in a lens array brings about a ghost picture. 
This ghost picture also appears notably in the figure which many dots followed. 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. , 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. *.'./. 

2. **** shows the word which can not be translated. 1 

3 .In the drawings, any words are not translated. . 



EFFECT OF THE INVENTION 



[Effect of the Invention] In this invention, the flare light in a lens array carl be removed and picture — £ - ; 5 
grace can be raised. / ■ : - 
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♦NOTICES* - 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. " : ' " 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated.. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] The technical problem of this invention intercepts the flare 
light in a lens array, and is to raise picture grace, • 
[0004] - : 

[Elements of the Invention] While this invention split-face-izes the-flank front face, of each -k: 

aforementioned lens and sets the average, surface roughness -to 0.5.-5. micrometerson the picture 

equipment using the lens array which banded many cylindrical lenses together, and many carrier light 
emitting devices It is characterized by permeability preparing 20% or less of optical-absorption resin 
layer between each aforementioned lenses to the light of the wavelength more than the wavelength of 
the light used by the carrier light emitting device. 

[0005] The surface roughness of the lens side considers as the average surface roughness measured 
with the surface roughness plan, processes the cylindrical lens before union by sandblasting, etching, 
especially etching, and gives surface roughness. If the suitable surface roughness for the flank front 
face of a lens is given, the flare light which progresses the inside of one lens can .be scattered about 
with the irregularity on the front face of a flank, and the inside of a lens cannot be progressed, but it 
can prevent that flare light is emitted from the nose of cam of a lens. In less than 0.5 micrometers, 
since granularity is shorter than wavelength, the scattering effect of surface roughness of flare light is 
small, and it becomes remarkable [ the prevention effect of flare light ] by exceeding 0.5 micrometers. 
For example, in the case of image formation equipments, such as a Light Emitting Diode head, the 
flare light which progresses the inside of one lens brings about the breadth of the skirt of a beam. 
Although it is not conspicuous in the print result (for example, print result which carried out the print 
using the photo conductor drum) which looked at this flare light to the isolated print dot with the 
naked eye, it is detectable if a beam measurement, machine etc. is used. In a continuation .print dot, the t 
influence becomes remarkable by the lap of flare light, and, also with the naked eye, deterioration of 
print quality is sensed as a breadth of line breadth. On the other hand, if the surface average of , 
roughness height of the lens side is set to 0.5 micrometers pr more, the breadth of the line breadth in 
the naked eye to a continuation print dot will cease to be sensed. Even if it measures the intensity 
distribution of the beam of an isolated print dot with a beam measurement machine, the breadth of the 
skirt of a beam stops moreover, being conspicuous if the surface average of roughness height is set to 
1 micrometers or more. 

[0006] If the surface average of roughness height exceeds 5 micrometers, the stress concentration 
accompanying concavo-convex grant will occur, a crack arises on a lens in the part which stress 
concentration concentrated, or abnormalities arise in a refractive-index distribution, and an image 
formation performance falls. The crack generated in a lens is the process which lens intensity is 
reduced, and is cutting a lens and made into a lens array in a body, and brings about the shortage of 
intensity. When generating of stress concentration is prevented completely and a margin is taken into 
consideration, average surface roughness has desirable 3 micrometers or less. Then, the surface 
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roughness of the lens side sets 0.5-5 micrometers to 1-3 micrometers more preferably. 
[0007] Between lenses, permeability prepares 20% or less of optical-absorption resin layer to the light 
of the wavelength more than the light wave length who uses, for example, a lens is covered with such 
an optical-absorption resin layer. Before union' of a lens, such an optical-absorption resin layer applies 
to the lens side beforehand, and defines permeability to the applied optical-absorption resin layer. In 
addition, in not applying an optical-absorption resin layer to a lens front face but filling up with an 
optical-absorption resin layer the crevice between the lens which banded together, and a lens, it 
defines permeability to the optical-absorption resin layer of this thickness as a thing with one half of 
the optical-absorption resin layers of thickness of the average crevice between a lens and a lens. When 
using Light Emitting Diode with a wavelength of 685nm, using the permeability to the light of the 
wavelength more than the wavelength used with picturfe equipment, in consideration of the 
wavelength distribution of 685nm**30nm, the permeability to the wavelength of 660nm or more by 
the side of the short wavelength of a wavelength distribution defines permeability, here -- more than [ 
wavelength ]--**-- carrying out ~ general" -- a long wave - a merit side (near infrared region) the 
absorbancy index of a pigment etc. - small - becoming - the long wave of luminescence wavelength 
-- it is because it is easy to produce flare light in a merit side 

[0008] Such an optical-absorption resin layer is applied to an individual lens by about .1 0-micrometer 
. thickness, for example, mixture (resin [, such as silicone resin, an epoxy resin, and acrylic resin, ] 95 - 
60wt% and pigment [, such as carbon black, titanium-carbon, and an iron oxide, ] 5 - 40wt%) etc. is 
used for it. If permeability becomes 20% at 1 0-micrometer thickness at pigment concentration 5wt% 
and 40wt% is exceeded, uniform distribution of the pigment to the inside of a resin will become 
difficult, and will bring about the increase in local permeability. More. desirable composition makes 
the whole quantity of a resin and a pigment 100wt(s)%, it is pigment 10 - 30wt%', and permeability 
becomes 4% or less in this range. 

[0009] In such a lens array, many lenses are related to the image formation of one dot. And by regular 
patterns, such as a graphic, the flare light which moves between a lens and lenses brings about a ghost 
picture, and, also with the naked eye, comes to be sensed as deterioration of print quality. When the 
optical-absorption resin layer of 20% or less of permeability was prepared, it becomes impossible for 
the ghost picture to also have distinguished the print of a regular pattern with the naked eye, and it 
became impossible for a beam measurement machine to also detect a ghost picture [ as opposed to the 
print of a regular pattern in permeability ] in 4% or less in an experiment of an artificer. 
[0010] The picture equipment which used the lens array and carrier light emitting devices other than 
the Light Emitting Diode head shown in the example, such as a liquid crystal shutter array head, and a 
contact type image sensor, a PLZT head, is used for picture equipment. 



[Translation done.] 



2 of 2 



8/22/03 2:24 PM 



http7/www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_eije 



* NOTICES * ' • • , 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original, 
precisely. 

2 . * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



OPERATION 



[Function of the Invention] The lens side of a lens array is split- face-ized in this invention. By 

split-face-ization, the flare light which progresses the inside of one lens will be reflected irregularly 

with the irregularity of the lens side, and will not advance the inside of a lens. And flare light is . 

absorbed while repeating dispersion within a lens, and it disappears. Next, in. prder to 5 absorb the flare , = : 

light which moves betweenalens and lenses, a black optical-absorption resm layer is prepajed to.the _ . ...\. . 

wavelength to be used. For this reason, the flare light it is supposed that is changed on other lenses 

from a certain lens is absorbed in an optical-absorption resin layer, and disappears. For these reasons, 

the flare light which moves between the adjoining lenses is also removed, and picture grace of flare 

light which progresses the inside of one lens improves. 
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3. In the drawings, any words are not translated. 



EXAMPLE 



[Example] The first example is shown in drawing 1 - drawin g 3 : ;In draw ing 1 , 2 is a lens array and 4 
is cylindrical lenses, such as glass and plastics. 6 is a side plate using the black resin etc., and 8 is a 
frame using the same black resin etc. 10 is a transparent resin layer by the side of an incident light, 
and 12 is a transparent resin layer by the side of outgoing radiation light, and it is not necessary to 
give priority to and form the transparent resin layer 10 by the side of an incident light,, and to : form the :: 
transparent resin layer 12 by the side of outgoing radiation light. Moreover, the resin layers 10 and 12 
are made to distribute a pigment etc., and you may make it make light absorb partially. 
[0013] The lens array 2 is what transformed the self-focusing lens array, for example, it bands 
together, and fixes by the side plate, and it cuts and forms a cylindrical long picture-like lens. Under 
the influence of [ at the time of cutting ], it is ruined and dispersion of light produces it. In order to 
prevent dispersion of the light by the end face of a lens 4, the end face of the both sides of a lens 4 is 
covered with the transparent resin layers 10 and 12. In the transparent resin layers 10 and 12, using 
resins, such as epoxy, an acrylic, and polyester, since a refractive index is close to a lens 4, dispersion 
of the light in the end face of a lens 4 can be prevented. Since the lens 4 and the refractive index - : 
covered the end face with the analogous transparent resin layers 10 and 12, this is because the dry area 
of the end face of a lens 4 is not sensed for light. Since the lens effect arises that the thickness of the 
transparent resin layers 10 and 12 is uneven and an optical path changes from a straight line, frames 8 
and 8 are formed, the transparent resin layers 10 and 12 are slushed, and the thickness is made 
uniform. 

[0014] The individual lens 4 is shown in drawing 2 . A lens 4 has the distribution of a refractive index 
along with a cross section, and light advances, being led by refractive-index distribution. A diameter 
is about 1 .1mm, using glass, plastics, etc. in the quality of the material of a lens 4. The flank front face 
of a lens 4 is split-face-ized like drawmg_2 , and the surface roughness sets 0.5-5 micrometers to 1-3 
micrometers more preferably as average surface roughness measured with the surface roughness plan. 
Etching is used for split- face-ization. The split-face-ized front face is shown as a surface layer 16. 
[0015] A lens 4 is covered with the optical-absorption resin layer 18 as shown in drawin g 3 . A black 
pigment is used for a pigment by near infrared regions, such as carbon black, titanium-carbon, and a '. 
black iron oxide, at the resinous principle of the resin layer 18 using silicone resin, a pigment addition 
-- the total weight of a resin 18 - 100wt(s)% - carrying out -- pigment 5 - 40wt% you may be 10 - 
30wt% more preferably Less than [ 5wt% ], permeability exceeds 20% (in the case of 10 micrometers 
of thickness), and cannot absorb enough the flare light which moves to other lenses 4 from a lens 4. 
On the other hand, if a pigment exceeds 40wt(s)%, since uniform distribution becomes difficult, an 
application will become difficult, and a portion with high permeability will arise locally. I f a pigment 
content is made into 10 - 30wt%, permeability becomes less than 4% and can absorb Hare light nearly 
completely. Although drawmgji showed that the crevice between a lens 4 and 4 was filled up with the 
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optical-absorption resin layer 18, it is desirable for the optical-absorption resin layer 18 to cover a lens 
4 by about 1 0-micrometer thickness, for example before union, and to band together J>y the same 
black resin. If it does in this way, the maximum contiguity section of lenses 4 and 4 cannot contact 
directly, either, but can form the optical-absorption resin layer 18 between them, and lenses 4 and 4 . 
can absorb light for it. Moreover, permeability is the same thickness as applying to a lens 4, is applied 
on a glass plate and measured. •-• ! 

[0016] It returns to drawing 1 and other portions of picture equipment are explained. 20 is 

cylinder-head covers, such as plastics, and it is desirable to intercept the stray light using the black 

resin in carrying out the black coat of the inside. 22 is the salient for positioning and, as for substrates, 

such as a ceramic to which 24 carried out the glass glaze q£glass or the front face, and 26, an LED . 

array and 28 are the emitter. 30 is a transparent resin layer for carrying out the mould; of LED array 

26, and 32 is a frame stop flowing for preventing that the transparent resin layer 30 flows out. By 0 

using a frame 32 stop flowing, the front face of the transparent resin layer 30 is made into a plane, and 

it prevents that an optical path is bent according to the front face of tKe transparent resin layer 30 not ■ ■) 

being smooth. Other portions of a Light Emitting Diode head are common -knowledge, and omit ... 

explanation. . ;•. ' ^. 

[0017] The various modifications over the lens array 2 are shown in drawing 4 - drawin g 6 . In the - .- 

lens array 42 of drawing 4 , a side plate 44 is used also [ frame: ]; However, since this will band 
without a side plate 44 together and will cut a lens 4, compared with the lens array 2 of drawing 1 , 
manufacture is difficult for it. 46 and 48 are new transparent resin layers. 

[001 8] In the lens array 52 of drawin g 5 , a cylinder-head cover 20 is used also [ frame ], and the 
transparent resin layers 10 and 12 are formed. In this modification, the transparent resin layers 10 and 
12 are slushed and stiffened by using a cylinder-head cover 20 and a fixture as a mold using a fixture 
suitable as a mold of the transparent resin layers 10 and 12. 

[0019] In the lens array 62 of drawing 6 , the micro-lens arrays 64 and 66 are formed in the upper and 
lower sides of a lens 4. 64 is a micro-lens array by the side of an incident light, and .66 is a micro-lens 
array by the side of outgoing radiation light. The micro-lens arrays 64 and 66 slush and cast a 
transparent resin using a frame 8 and the mold according to the shape of surface type of the micro-lens 
arrays 64 and 66. These micro lenses are compound eye lenses, and use a lens with a path smaller than 
each lens 4. The micro-lens arrays 64 and 66 consider as the array of a micro convex lens, and as 
shown in drawing, they prepare the portion of a convex in the outside of a lens 4. 
[0020] It is difficult to get to know the thickness itself in the example, although the thickness of the 
transparent resin layer 10 and 12 grades is uniform. This is for dispersion of thickness of frame 8 
grade. Moreover, it is also difficult to get to know the thickness of the transparent resin layer 30. 
Then, after the assembly of picture equipment, using a photo conductor drum, a CCD camera, etc. 
which are not illustrated, the optimal image formation position is explored and the optimal attaching 
position to the photo conductor drum of a cylinder-head cover 20 is memorized. The attachment screw, 
which is not illustrated is formed in a cylinderThead cover 20, and it enables it to tune an interval with 
a photo conductor drum etc. finely with this. screw to it. And based on the optimal attaching position 
measured at the time of assembly, an attachment screw is tuned finely, and a fine-tuning screw adjusts 
an interval so that the optical path from the emitter 28 to the center of the lens array 2 and the optical 
path from the center of the lens array 2 to a photo conductor drum may be in agreement. If it does in 
this way, even if it changes an optical path by change of the thickness of the transparent resin layers 
10, 12, and 30, the optimal image formation performance can be obtained. 
[0021] Drawing 7 - drawing 10 show an operation of an example. The flare absorption of light is 
shown in drawing 7 . The cylindrical lens 4 has the distribution of a refractive index, and the light 
included in the range of the angular aperture of a lens 4 progresses like the solid line of drawing, and 
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is not given to the lens side. On the other hand, it is light with a bigger incident angle than angular 
aperture, flare light (dashed line of drawing) reaches the surface layer 16 of a lens 4, and since the * 
irregularity which is equal to the wavelength of light is shown in a surface layer 16, they is scattered 
about. The chain line of drawing shows the beam of the scattered light. In order that flare light may . 
repeat dispersion to progress the inside of a lens 4, flare light cannot advance the inside of a lens 4, 
but the flare light by which outgoing radiation is carried out from the nose of cam of a lens 4 serves as 
**** part. For example, by about [ 1 /several ], the flare light ahead scattered about by one dispersion 
is decreased for every dispersion, and flare light is decreased to several [1/]. And if dispersion is 
repeated about several times, flare light will become very small and will be set to about 0 as an output . 
light from a lens 4. ; ' 

[0022] Flare light will be absorbed by the optical-absorption resin layer 1 8 in the meantime, if light , 
moves to other lenses 4 from a certain lens 4 arid\flare light arises. For. the optical-absorption resin 
layer 18 is 20% or less and permeability's moving from it to other lenses, total permeability becomes _ 
4% or less (the layer of 20% or less of permeability is passed twice). 

[0023] The artificer examined the grade of the granularity of a surface layer 16, and the effect of the .... 
permeability of the resin layer 1 8 using LED array 26 with a wavelength of 685nm. To a lens 4, there 
are two kinds, the flare light which progresses the inside of one lens, and the flare, light which moves 
between lenses, and the flare light which progresses the inside of one lens brings about the breadth of 
the line breadth of a picture. In an isolated print dot, this effect is small, is sensed as a breadth of line 
breadth by regular patterns, such as a graphic, and is conspicuous and shows up especially to a 
continuation print dot. it is generated with dispersion in a lens 4, dispersion of an emitter 28, etc., flare 
light is boiled to that extent, is irregular, and since there is dispersion also in how depending on. which 
line breadth spreads, it is sensed as concentration unevenness The concentration unevenness at the 
time of carrying out a print using an a-Si photo conductor drum is no longer sensed to a regular 
continuation print dot with the naked eye, and even if it used a beam measurement machine, the — 
breadth of the skirt of a beam stopped being conspicuous in 1 micrometers or more, if average surface 
roughness of the surface layer 16 of a lens 4 is set to 0.5 micrometers or more here. 
[0024] The lens array 2 is what banded the lens 4 together for example, in two trains, and about seven 
lenses 4 are related to the image formation of 1 dot. A lens 4 and the flare light which moves between 
four bring about a ghost picture, and this appears into the portion of a continuation print dot strongly 
especially by the regular pattern. When a ghost picture will not be sensed [ as opposed to / the print 
result of the continuation print dot of a graphic pattern / with a naked eye ] if permeability with a 
wavelength of 660nm covers a lens 4 with the optical-absorption resin layer 1 8 which is about 20%. 
but permeability was made 4% or less, it became impossible for a beam measurement machine ; to also 
detect a ghost picture (if for pigment concentration to be carried out more than 10wt%). 
[0025] In addition, by the result at the time of removing the transparent resin layers 10 and 12 and the 
black frame 8, these can make influence of flare light still smaller except for the cause of flarejight, . 
such as dispersion by the end face of a lens 4, itself, if these things are used. 

[0026] It moves to drawing 8 - drawing 10 , and there is a dry area in the end face of a lens 4 under the 
influence of [ at the time of cutting ]. Although light will be scattered about if a dry area is left, it 
covers with the transparent resin layers 10 and 12, and the influence of a dry area is prevented using 
the refractive index of the transparent resin layers 10 and 12 and a lens 4 being near. 
[0027] As shown in drawing 8 , since the refractive index of the transparent resin layer 10 is higher 
than surrounding air, if the light from an emitter 28 goes into the transparent resin layer 1 0, a parallel 
ray will be approached and a light beam will converge. For this reason, image formation also of the 
incident light in the wide angle which originally cannot be used with a lens 4 can be carried out with a 
lens 4, and it can form a brighter picture. Moreover, if an incident light is brought close to a 
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collimated beam in advance in the transparent resin layer 10, the burden of a lens A can mitigate and 
an image formation performance can be raised. Incidence of the light which furthermore causes a 
ghost picture is carried out to the frame 8 of a : black resin, and it is absorbed. In addition, the meaning 
that it is black here means that it is black to the light of the wavelength more than: the wavelength of 
the light to be used, and in the case of an example, if it is black on the wavelength more than the 
luminescence wavelength of LED array 26, it is good; Moreover; if the transparent resin layer 10 is 
made to distribute black pigment etc., since the travel within the transparent resin layer 10 is long, the 
light which carried out incidence to the transparent resin layer 1 0 by the wide angle can be absorbed 
preferentially, and flare light can be removed further. 

[0028] An example covers LED array 26 in the transparent resin layer 30, in order to protect LED 
array 26 and to strengthen the incident light to the lens array 2. It is because a part of output light 
reflects by the interface with air and it is shut up in an emitter 28, since this has the large difference of 
the refractive index of an emitter 28 and air. Then, the resin layer 30 of the middle refractive index of 
an emitter 28 and air is made to intervene, and the locked^ib effect of the light to an emitter 28 is 
prevented. Next, a frame 32 is formed stop flowing on both sides of the transparent resin layer 30, the 
transparent resin layer 30 is formed using the resin of low viscosity, and the front face of the 
transparent resin layer 30 is made into a plane. The light of 30 transparent resin layer from an emitter 
28 spreads like the beam of the chain line at the lower right of drawing 8 , when there is nothing. On 
the other hand, if the transparent resin layer 30 is formed, since the refractive index is larger than air, a 
beam can be extracted like the dashed line of drawing_8 , and a directive high light beam can be taken 
out. Moreover, when the transparent resin layer 30 is formed, it means that only the value of the 
product of a difference with the refractive index of the refractive index of the transparent resin layer 
30 and air and the thickness of the transparent resin layer 30 had brought LED array 26 close to the 
lens array 2 side optically. Consequently, the breadth of the light beam in the middle can be prevented 
and the incident light to the lens array 2 can be strengthened. 

[0029] The light which carries out outgoing radiation to the photo conductor drum side which is not 
illustrated from the lens array 2 passes along the transparent resin layer 12. And the refractive index of 
the transparent resin layer 12 cancels the influence of the dry area of the end face by the side of the 
outgoing radiation of a lens 4 using being close to the refractive index of a lens 4. 
[0030] Drawing 9 explains the cure to dispersion between a lens 4 and 4. There is dispersion in an 
image formation performance in a lens 4, and the influence of dispersion increases, so that there are 
many numbers of the lens 4 related to image formation. Since the refractive index of the transparent 
resin layer 10 is larger than the refractive index of air, if the light from an emitter 28 goes into the 
transparent resin layer 10, it will approach a parallel ray, and the number of the lens 4 related to image 
formation decreases like a solid line to drawin g 9 . Consequently, the influence of a lens 4 and 
property dispersion between four becomes small. 

[0031] An operation of the micro-lens arrays 64 and 66 is shown in drawing. 10 . Spreading from an 
emitter 28, it considers as the array of a convex lens, and the micro-lens arrays 64 and 66 bring the 
light which carries out incidence close to a parallel ray, by the micro-lens array 66 by the side of 
outgoing radiation, they turn outgoing radiation light to a focus, and extract it further at the micro-lens 
array 64 by the side of incidence. Thus, it is an operation of the micro-lens arrays 64 and 66 to turn an 
optical path to a center and to bend it. If it does in this way, the light from an emitter 28 is brought 
close to a parallel ray by the micro-lens array 64, incidence of more light can be carried out into the 
angular aperture of a lens 4, and a brighter picture can be made, and an incident ray can be brought 
close to a parallel ray, and an image formation performance can be raised. The number of the lens 4 
related to image formation can be decreased similarly, and influence of property dispersion can be 
made small. In the micro-lens array 66 by the side of outgoing radiation light, the optical path of 
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outgoing radiation light is turned to a focus, and is bent, and an image formation performance is raised 
further. 

[0032] The micro-lens arrays 64 and 66 pour in and form a transparent resin using a frame 8 and the 
fixture which is not illustrated. And the irregularity corresponding to the micro lens is formed-with the . 
fixture which is not illustrated. For this reason, thickness of the micro-lens arrays 64 and 66 can be 
made uniform, and it can form easily. 

[0033] As a cure to flare light, 0.5-5-micrometer surface roughness was given to the lens flank front 
face, and the black optical-absorption resin layer covered in the example to Light Emitting Diode 
light. Moreover, although the transparent resin layers 10 and 12 and the black frame 8 grade were 
shown in addition to this, neither the transparent resin layers 10 and 12 nor frame 8 grade needs to 
prepare. S 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 . * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The important section cross section of the picture equipment of an example 
[Drawing 2] The perspective diagram of an individual cylindrical lens in an example 
[ Drawin g 3] The important section cross section of a lens array used in the example 
[Drawing 4] The cross section of a lens array in the 2nd example 
[Drawing 5] The important section cross section of the 3rd example 
[Drawing 6] The cross section of a lens array in the 4th example 

[Drawing 7] Drawing showing the cut of the flare light by the irregularity of the lens side in an 
example 

[Drawi ng 8] Drawing showing the drawing mechanism of a light beam with the cut of flare light in 
the example 

[Drawing 9] Drawing showing the reduction mechanism of the number of lenses related to the image 
formation in an example 

[Drawing 10 ] Drawing showing drawing of the light beam by the micro-lens array 

[Description of Notations] 

2 Lens Array 

4 Lens 

6 Side Plate 

8 Frame 

1 0 Transparent Resin Layer 
1 2 Transparent Resin Layer 
1 4 Main Part of Lens 
16 Surface Layer 

18 Optical-Absorption Resin Layer. 

20 Cylinder-head Cover 

22 Salient 

24 Glass Substrate 

26 LED Array 

28 Emitter 

30 Transparent Resin Layer 
32 It is Frame Stop Flowing. 
42 Lens Array 
44 Side Plate 

46 Transparent Resin Layer 
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48 Transparent Resin Layer 

52 Lens Array 

62 Lens Array 

64 Micro-Lens Array 

66 Micro-Lens Array 
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